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DETERMINE THE DYNAMIC RANGE FOR gDNA BINDING BY MEASURING 

THE CONCENTRATION- SIGNAL CURVE 
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MEASURE THE SIGNALS FROM 
HYBRIDIZATIONS WITH gDNA 


EACH OLIGO DURING MULTIPLE 
WITHIN THE LINEAR RANGE 
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NORMALIZE THE SIGNAL INTENSITIES FROM DIFFERENT 
HYBRIDIZATIONS EITHER GLOBALLY OR LOCALLY DEPENDING ON THE 

TECHNOLOGIES. 
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CALCULATE THE AVERAGE AND STANDARD DEVIATION (OR SIMILAR 
STATISTICAL MEASURES) FOR THE HYBRIDIZATION SIGNALS OBSERVED 

ON EACH OLIGO 
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CALCULATE THE CORRECTION COEFFICIENT FOR EACH OLIGO BY 
REQUIRING ITS SIGNAL AVERAGE EQUALS TO A CONSTANT (I.E. 1). 



WHERE si IS THE AVERAGE OF THE SIGNALS OBSERVED 
ON PROBE V. 
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e£ 

CALCULATE AN UNCERTAINTY COEFFICIENT FOR EACH OLIGO AS THE 
RATIO BETWEEN THE AVERAGE AND THE STANDARD DEVIATION, 



OR OTHER SIMILAR STATISTICAL MEASURE, WHERE Di IS THE 
STANDARD DEVIATION OF SIGNALS OBSERVED ON OLIGO T 

170 

CONSIDER TO REDESIGN OR DISREGARD THE PROBE IF ITS 
UNCERTAINTY COEFFICIENT IS GREATER THAN 1.0. 



Figure 1 
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CALCULATE THE CORRECTED SIGNAL VALUE ON A PROBE. THE 
CORRECTED SIGNAL FOR A PROBE CAN BE CALCULATED AS 

£i corrected C S 

WHERE S IS THE OBSERVED SIGNAL ON PROBE i. 
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CALCULATE THE WEIGHTING FACTOR FOR A PROBE. IF W(>=1) 
OLIGOS ARE USED TO DETECT THE EXPRESSION LEVEL OF ONE GENE, 
THE WEIGHTING FACTOR FOR THE iTH OLIGO CAN BE CALCULATED AS: 

W; = 



WHERE d IS THE UNCERTAINTY COEFFICIENT. IN THE CASE WHERE 
ONLY ONE OLIGO IS USED TO REPRESENT A GENE (m=1). THEN 
THE WEIGHTING FACTOR w EQUALS TO 1.0. 
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CALCULATE THE EXPRESSION LEVEL FOR A GENE. THE WEIGHTING 
FACTOR CAN BE USED TO CALCULATE THE EXPRESSION VALUE FOR 
A GENE FOR EXAMPLE, IN THE SIMPLEST CASE. THE EXPRESSION 
OF A GENE CAN BE CALCULATED AS: 

v = 1 y*" w.s correcud 

WHERE v IS THE EXPRESSION VALUE AND m IS THE NUMBER OF 
THE PROBES USED TO DETECT THE GENE 
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CALCULATE THE UNCERTAINTY OF THE GENE EXPRESSION LEVEL D: 




J* 



CELL IN THE CASE WHEN THE NUMBER OF COPY PER CELL 
VALUE IS KNOWN FOR ONE GENE, WE CAN CONVERT THE 
MEASUREMENTS OF ALL OTHER GENES TO THE NUMBER OF COPY 
PER CELL VALUES. LET nO BE THE NUMBER OF COPIES PER 
CELL FOR GENE 0. IF nO IS KNOWN, WE CAN OBTAIN THE 
NUMBER OF COPIES PER CELL VALUE FOR ANY OTHER GENE aAS: 

corrected 

n a o corrected ^0 
THE VALUE WILL THUS BECOME TECHNOLOGY INDEPENDENT. 
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Figure 3 
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CALCULATE THE CORRECTED SIGNAL VALUE ON A PROBE. THE 
CORRECTED SIGNAL FOR A PROBE CAN BE CALCULATED AS 



corrected 

i 

WHERE S IS THE OBSERVED SIGNAL ON PROBE i. 



£ corrected _ q g 
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CALCULATE THE WEIGHTING FACTOR FOR A PROBE. IF m(>=1) 
OLIGOS ARE USED TO DETECT THE EXPRESSION LEVEL OF ONE GENE. 
THE WEIGHTING FACTOR FOR THE iTH OLIGO CAN BE CALCULATED AS: 

f cor / 

W; = - " - 



WHERE d IS THE UNCERTAINTY COEFFICIENT. IN THE CASE WHERE 
ONLY ONE OLIGO IS USED TO REPRESENT A GENE (m=1), THEN 
THE WEIGHTING FACTOR w EQUALS TO 1.O. 
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CALCULATE THE EXPRESSION LEVEL FOR A GENE. THE WEIGHTING 
FACTOR CAN BE USED TO CALCULATE THE EXPRESSION VALUE FOR 
A GENE. FOR EXAMPLE, IN THE SIMPLEST CASE, THE EXPRESSION 
OF A GENE CAN BE CALCULATED AS: m 

cor 



( = 1 

WHERE v IS THE EXPRESSION VALUE AND m IS THE NUMBER OF 
THE PROBES USED TO DETECT THE GENE. 
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CALCULATE THE UNCERTAINTY OF THE GENE EXPRESSION LEVEL D: 
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ENTER A USER-DEFINED THRESHOLD VALUE FOR Z. 



CALCULATE A Z-SCORE. 



CALCULATE A CALL FOR EACH GENE FROM THE THRESHOLD AND Z-SCORE 
jVALUES 

CALL=1 INDICATES PRESENCE OF TRANSCRIPT 

CALL=0 INDICATES MARGINAL PRESENCE OF TRANSCRIPT 

CALL=-1 INDICATES ABSENCE OF TRANSCRIPT 
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